
So far, only Higgs Boson couplings to the 3rd generation demonstrated…
Is Yukawa coupling really universal between families?

Could current flavour anomalies have origin in the Higgs sector?

Snowmass 2021 - EF01 Meeting - Jan 12th, 2022

https://indico.fnal.gov/event/51804/
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• Strange Quark as a probe for new physics in the Higgs Sector

• Study Higgs boson couplings to light quarks, in particular to the 
strange quark

• Very rare in the SM
• 𝐵𝑅(𝐻 → 𝑠�̅�) ≅ 10!"

• Powerful channel to investigate the big questions in the previous 
page!

• Calls for lepton colliders and dedicated detector technologies and 
reconstruction techniques!

• Somewhat related to the Instrumentation Frontier LoI on 4D Tracking

• Most recent presentations: ILCx 2021, Higgs 2021, SiDOptimizationMeeting
• Studies performed in ILD, but of general applicability

https://www.snowmass21.org/docs/files/summaries/EF/SNOWMASS21-EF1_EF2-IF3_IF0_Valentina_Maria_Martina_Cairo-047.pdf
https://www.snowmass21.org/docs/files/summaries/IF/SNOWMASS21-IF3_IF7-131.pdf
https://agenda.linearcollider.org/event/9211/contributions/49490/
https://indico.cern.ch/event/1030068/contributions/4471014/
https://agenda.linearcollider.org/event/9488/


With (truth) PID Without PID

No discrimination between s and u/d without PID!

PID is a crucial ingredient for discriminating 
strange from up/down initiated jets!
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Define 
Signal/Bkg

•Signal: Z(inv)H(ss)

•Bkg: 
Z(inv)H(bb,cc,gg), 
Z(qq), ZZ(qqqq), 
WW 

Select Events

Most powerful 
cut on Mjj (see 
previous talks

for more 
details)

Build Signal 
discriminant

Sum of leading 
and sub-
leading 

strange-jet 
score 

s-Yukawa 
coupling

Probe various 
BSM regimes

ILD Preliminary 

Asymptotic 
significance 
~ 0.1σ
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0.35

https://indico.cern.ch/event/1086252/
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• Added leptonic channel to signal: Z(inv)H(ss) + Z(ll)H(ss)
• >= 2 leptons are required, other analysis cuts adjusted too

• We now have a 2-category analysis with ~doubled significance!

0.40

ILD Preliminary 
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• Added leptonic channel to signal: Z(inv)H(ss) + Z(ll)H(ss)
• >= 2 leptons are required, other analysis cuts adjusted too

• We now have a 2-category analysis with ~doubled significance!

ILD Preliminary 
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We should try to keep the Cherenkov error below the 5 mrad level!

• Reach of PID performance depends on the Cherenkov angle resolution
• Effects of chromaticity, bending of tracks, pixel size, tracking precision, noise, etc.)

15-25 cm



Jan. 12th 2022 V. M. M. Cairo 8

• Preliminary draft being written 
(currently ~30 pages)
• Analysis documentation 

~complete, detector part to 
be added

• Discussion with ILD community
in the coming weeks to agree on 
review procedure (the detector 
part is not ILD-related), then 
upload on arxiv

• Wish list:
• Final results with no PID info or partial PID for certain momentum thresholds
• H->cs results (work has started, but might not arrive on time)

• The BSM aspects will still be highlighter by saying how much we are reducing the 
phase space for new physics leading to enhancements of H->ss rateàallows for 
later interpretations
• Get in touch with theory colleagues to expand the discussion about 

interpretations



F. Cairo, From Conn(ll)ecting the dots

Valentina Cairo



With (truth) PID Without PID

No discrimination between s and u/d without PID!

PID is a crucial ingredient for discriminating 
strange from up/down initiated jets!
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• Discovery measurement seems unlikely – looking at tagger with truth PID 
– For 30% signal efficiency, need 10,000x better background rejection 
– Set limits on coupling strength modifier κs at O(6) x SM prediction using 2000 fb-1 of 

data at √s = 250 GeV

• Sensitivity is limited but more promising than previous projections derived 
from unitarity bounds or exclusive Higgs decays

arXiv:1905.03764v2 

Based on all the ILC 
stats, while we 

considered only the 
250 GeV scenario for 

now

https://arxiv.org/pdf/1905.03764.pdf

